The present study examined sympathetic and parasympathetic indices of autonomic nervous system reactivity as moderators of the prospective association between parental management of peers via directing of youths' friendships and peer adjustment in a sample of typically developing adolescents. Participants included 246 adolescents at Time 1 (T1) [47% boys; 66% European American (EA), 34% African American (AA)] and 226 adolescents at Time 2 (T2; 45% boys; 67% EA, 33% AA). Adolescents were approximately 16 and 17 years old at T1 and T2, respectively. To address study aims, a multiinformant, multimethod longitudinal design was utilized. Skin conductance level (SCL) and respiratory sinus arrhythmia (RSA) were measured during a baseline period and challenge task (star-tracing). Reactivity was computed as a difference score between the task and baseline period.
Parental directing of friendships, or parents' management of peers by encouraging or discouraging friendships based on peer behaviors, has been linked with both positive (Mounts, 2004) and negative (Keijsers et al., 2012; Soenens, Vansteenkiste, Smits, Lowet, & Goossens, 2007) peer outcomes. Adopting a Person ϫ Environment perspective (Cicchetti, 2006) , we propose that the extent to which parental directing of friendships promotes or hinders peer adjustment may depend on individual factors. More specifically, biopsychosocial perspectives (e.g., Ellis, Boyce, Belsky, Bakermans-Kranenburg, & van Ijzendoorn, 2011; Scarpa, 2015) propose that biological factors, including autonomic nervous system (ANS) activity, interact with environmental and social experiences to influence youth adjustment. Thus, investigations of the interplay between parenting and youth ANS activity could provide further insight about the variability in youth peer adjustment associated with parental directing of friendships.
Consistent with these frameworks, there is growing evidence for interactions between family processes and ANS activity (ElSheikh & Erath, 2011; Kochanska, Brock, Chen, Aksan, & Anderson, 2015) . Specific to the focus on biological vulnerabilities, several studies have found that negative parenting was more strongly associated with adjustment problems among youth who exhibited ANS underarousal (for example, low skin conductance level reactivity [SCLR] , blunted respiratory sinus arrhythmia reactivity [RSAR] ; Abaied, Wagner, & Sanders, 2014; Erath, ElSheikh, & Cummings, 2009; Kochanska, Brock, & Boldt, 2016) . Similarly, drawing from the same data as the present study, we found that the concurrent association between permissive parenting and adolescent deviant peer affiliations was stronger at low levels of electrodermal and cardiac sympathetic arousal (Hinnant, Erath, Tu, & El-Sheikh, 2016) . However, another study found that non-negative parental control in the form of parental directing of friendships predicted positive friendship quality and prosocial peer affiliations among young adolescents with relatively low SCLR (Tu, Erath, Pettit, & El-Sheikh, 2014) .
The present study aimed to integrate research on peer-related parenting (Ladd & Pettit, 2002; Mounts, 2008) , psychophysiology (Beauchaine, 2001; Porges, 2007) , and peer relationships (Parker, Rubin, Erath, Wojslawowicz, & Buskirk, 2006) . Specifically, we examined two indices of ANS reactivity (i.e., SCLR, RSAR) as moderators of the prospective association between parental directing of friendships and peer adjustment (peer rejection, friends' deviant behavior) in a sample of typically developing adolescents.
Parental Directing in Adolescence
Peer rejection and friends' deviant behavior predict a wide range of adjustment problems. For instance, peer rejection (or low peer acceptance) predicts loneliness (Woodhouse, Dykas, & Cassidy, 2012) and internalizing and externalizing problems (Ladd, 2005; Lansford, Dodge, Fontaine, Bates, & Pettit, 2014) . Further, deviant peer affiliations have been linked with adolescents' delinquent behaviors, substance use, and general externalizing problems (Dishion, Kim, & Tein, 2015; Lansford et al., 2014) . Thus, identifying factors that reduce the risk of these peer problems would inform efforts to promote positive youth adjustment.
Parental involvement in the form of directing youths' friendships is one factor that may influence peer adjustment during adolescence. Parental directing refers to parents' efforts to manage youths' friendships by encouraging them toward peers with more positive or prosocial behaviors that are consistent with parental values, and discouraging them from peers that the parent views as a negative influence (e.g., deviant peers; Mounts, 2008; Tu et al., 2014) . Within the conceptual frameworks of parenting and peer relationships proposed by Ladd and Pettit (2002) and Mounts (2008) , this form of parenting fits within parents' role as a supervisor, in which parents provide direct instruction in the management of youths' peer relationships.
Parental directing of peer relationships involves communication about the consequences of certain relationships and limitations placed on certain peer interactions via dimensions of guidance about peer relationships (Mounts, 2000 (Mounts, , 2002 and prohibition of peer relationships (Keijsers et al., 2012; Mounts, 2002; Soenens et al., 2007) , respectively. Studies have revealed inconsistent associations linking parental directing and dimensions of directing with adolescent peer relationships. For instance, studies examining composites of guiding and prohibiting, including parental mediating (which also includes a supporting dimension; Mounts, 2004 ; see also Mounts, 2007) and parental directing , have revealed both positive associations with adolescents' friendship quality (Mounts, 2004) as well as null direct associations with friendship quality and positive peer affiliation .
Studies that have examined parental guiding and parental prohibiting separately have also revealed somewhat inconsistent results. For example, guiding has been concurrently associated with lower levels of friends' deviant behaviors (i.e., drug use; Mounts, 2002) , and parents' "peer-oriented activities" (e.g., talking with adolescents about friendships) has been concurrently linked with better social competence (Updegraff, McHale, Crouter, & Kupanoff, 2001 ). Conversely, Soenens and colleagues (2007) found that parental guiding (same measure as Mounts, 2002) was concurrently associated with higher levels of best friend and peer group deviant behavior and lower levels of group belongingness. Similar inconsistencies have been found regarding parents' prohibiting behaviors, including communicating disapproval (using similar measures), such that some studies have revealed associations with greater concurrent (Mounts, 2002; Soenens et al., 2007) and longitudinal (Keijsers et al., 2012) friend and peer group deviant behavior, whereas others have revealed null concurrent (Soenens, Vansteenkiste, & Niemiec, 2009 ) and longitudinal (Mounts, 2002) associations.
Studies that have examined separate dimensions of parental directing provide evidence that guidance and prohibition are moderately correlated (rs ranging from .35 to .49; Mounts, 2002; Soenens et al., 2007; Tilton-Weaver & Galambos, 2003) and are both differently (Mounts, 2002) and similarly (Soenens et al., 2007) associated with peer adjustment outcomes. Whether parental directing has been examined as a single construct or divided into dimensions, studies have suggested both positive and negative correlates. It is possible that these inconsistent results are due to individual differences in adolescents that moderate the extent to which adolescents benefit (or not) from parental directing and other forms of parental behavioral control (Kuhn & Laird, 2013; Stice & Gonzales, 1998; Tilton-Weaver, Burk, Kerr, & Stattin, 2013) , consistent with broader Person ϫ Environment perspectives (Cicchetti, 2006) . Thus, the present study sought to extend prior work and incorporate autonomic nervous system measures (e.g., Scarpa, 2015) in the examination of associations between parental directing and adolescent peer adjustment.
Autonomic Nervous System (ANS) Reactivity
ANS activity reflects awareness and responsiveness to the environment and supports behavioral and emotional regulation (Beauchaine, 2001; Porges, 2007) . We examined two parameters of ANS reactivity, including skin conductance level reactivity (SCLR) and respiratory sinus arrhythmia reactivity (RSAR). Skin conductance level activity is considered an objective marker of the sympathetic branch of the ANS (Beauchaine, 2001 ). Further, skin conductance level activity serves as an indicator of the behavioral inhibition system (Gray, 1987) , a motivational system of the sympathetic branch that serves to inhibit approach behaviors in threatening or stressful circumstances (e.g., high SCLR reflects greater behavioral inhibition; Beauchaine, 2001) . Respiratory sinus arrhythmia refers to variations in heart rate across the breathing cycle and is an objective marker of the parasympathetic branch of the ANS. The parasympathetic branch serves "rest and digest" and regulatory functions, but is also involved in the stress response system (Porges, 2007) . Under conditions of stress, parasympathetic influence on the heart can be withdrawn (RSA withdrawal), which increases heart rate and arousal, promoting engagement and active coping (Porges, 2007) . Conversely, RSA augmentation in response to stress refers to maintaining or increasing parasympathetic influence on the heart, and may be a marker of underarousal in response to stress.
A growing body of literature suggests that ANS underarousal in response to challenge (e.g., cognitive, social, emotional tasks), as indicated by low SCLR and RSA augmentation, as well as low baseline levels, have important implications for youths ' behavioral This document is copyrighted by the American Psychological Association or one of its allied publishers.
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and social adjustment. For instance, low skin conductance (re)activity has been linked with more impulsive and antisocial behaviors (for reviews see Beauchaine, 2001; Murray-Close, 2013; Raine, 2002) . Further, in community samples, RSA augmentation has been linked with poorer behavioral, cognitive, and social adjustment (for a meta-analysis see Graziano & Derefinko, 2013) , as well as poorer self-regulation (Hessler & Fainsilber Katz, 2007) . Regarding peer relationships specifically, low ANS arousal assessed by low resting heart rate (reflecting both sympathetic and parasympathetic activity), was linked with greater affiliations with bullies and increased antisocial behaviors over time among adolescents (Sijtsema et al., 2010 (Sijtsema et al., , 2013 . These associations linking ANS underarousal with behavioral and social maladjustment have been explained in terms of several conceptualizations. For example, low SCLR (e.g., low behavioral inhibition) has been conceptualized as an indicator of fearlessness or sensation seeking. That is, individuals with low SCLR may be insensitive to threat or punishment (i.e., fearlessness; Raine, 2002) or seek and engage in risky behaviors or activities to increase physiological arousal to more normative levels (i.e., sensation seeking; Raine, 2002) . In addition, RSA augmentation may reflect poor emotion regulation and attentional processing of environmental cues, which could also heighten risk for behavioral and social maladjustment (Beauchaine, 2001; Porges, 2007) . Regarding peer adjustment more specifically, physiologically underaroused adolescents may be more insensitive or inattentive to potential risky behaviors or they may seek risky experiences, such as affiliations or activities with deviant peers, to raise their levels of physiological arousal to more normative levels (Beauchaine, 2001; Raine, 2002) . Additionally, physiological underarousal may contribute to peer rejection, particularly in the context of deviant peers or risky situations (e.g., peer conflicts) that are more likely to expose vulnerabilities associated with physiological underarousal (e.g., impulsivity; Dishion, Patterson, Stoolmiller, & Skinner, 1991) .
Parenting ؋ ANS Reactivity Interactions
In addition to potential main effects, several conceptual frameworks propose an interplay between parenting (or other environmental factors) and individual factors such as ANS activity. Specifically, the Person ϫ Environment perspective proposes that individual risk or protective factors may differentially predict adjustment depending on environmental factors (e.g., parenting), and vice versa (Cicchetti, 2006) . Further, biopsychosocial perspectives propose that ANS functioning in particular may interact with environmental and social experiences (Ellis et al., 2011; Scarpa, 2015) , such that "biological vulnerabilities may be expressed, attenuated, or enhanced" (Scarpa, 2015, p. 346) , and contribute to variability in youth outcomes. Although most biopsychosocial perspectives have typically focused on contexts of adversity, such as family conflict , the model has been applied to positive or nonadverse contexts as well (e.g., Ellis et al., 2011) .
Indeed, one study revealed that parental directing of friendships predicted better friendship quality and more positive peer affiliations among young adolescents who exhibited lower SCLR to peer-evaluative stress, but not among youth who exhibited higher SCLR . Youth with low SCLR may be more risk-prone and less sensitive to social cues and consequences, and therefore more susceptible to lower-quality friendships with adolescents who engage in risky behaviors. Yet, parents who impose some control via parental directing of friendships may promote better friendship adjustment . By encouraging more prosocial friendships and discouraging potentially deviant friendships, parents may provide youth with a more positive socialization context. This might be especially important for physiologically underaroused youth who may be less likely to place limits or restrictions on risky peer interactions due to fearlessness or sensation-seeking tendencies (Raine, 2002) . Consistent with socialization and social learning perspectives, friendships with more prosocial peers could help to promote more prosocial behaviors (Bandura, 1978; Barry & Wentzel, 2006) as well as overall peer adjustment (Brown & Braun, 2013) . Other Parenting ϫ Child interaction studies have also revealed the benefits of parental behavioral control. Specifically, parental control was associated with lower levels of externalizing problems, delinquency, and antisocial behaviors among youth who exhibited temperamental disinhibition or impulsivity (Stice & Gonzales, 1998) , low selfcontrol (Kuhn & Laird, 2013) , or more delinquency (TiltonWeaver et al., 2013) .
Whereas parental behavioral control may be beneficial for underaroused or disinhibited youth, adverse contexts that lack appropriate behavioral controls may increase risk for maladjustment among underaroused youth. For instance, the associations linking harsh or power assertive parenting (Erath et al., 2009; Kochanska et al., 2016 ; see also Kochanska et al., 2015) and parents' socialization of disengaged coping (Abaied et al., 2014 ) with adjustment problems were stronger among youth and young adults exhibiting ANS underarousal (e.g., low SCL and SCLR, RSA augmentation) in response to stress. Similarly, in a prior study, we found a stronger association between permissive parenting and deviant peer affiliations among adolescents with lower compared to higher sympathetic arousal (Hinnant et al., 2016) . Collectively, findings from these studies appear to suggest that non-negative parental control confers benefits, whereas negative or permissive parenting confers risks, particularly among children and adolescents with low levels of ANS arousal.
The Present Study
Toward clarifying the links between parental directing and indices of youth peer adjustment, the present study examined ANS reactivity (SCLR and RSAR) to a challenge task as a moderator of these prospective associations. Drawing from multiple perspectives (e.g., Person ϫ Environment, biopsychosocial), and inferring from evidence in the literature , we hypothesized that parental directing would predict decreases in friends' deviant behavior and adolescents' peer rejection over time at lower levels of ANS arousal (low SCLR, RSA augmentation) to a challenge task, but not higher levels of ANS arousal (higher SCLR, RSA withdrawal). Compared with adolescents with higher physiological arousal, parents who direct physiologically underaroused adolescents away from negative peer influences may decrease the likelihood that these youth will place themselves in or encounter risky situations that expose their vulnerabilities. Rather, parents' encouragement of friendships with more prosocial peers could provide underaroused adolescents with a more positive socialization context (e.g., Bandura, 1978; Barry & Wentzel, 2006) , potenThis document is copyrighted by the American Psychological Association or one of its allied publishers.
tially decreasing deviant peer affiliations and affording opportunities to develop higher quality relationships that could reduce adolescents' perceptions of peer rejection. A few studies have revealed three-way interactions among child sex, parenting, and ANS reactivity as predictors of youth adjustment. Yet, the pattern of associations has been inconsistent across studies (e.g., Erath et al., 2009; Hastings, Klimes-Dougan, Kendziora, Brand, & Zahn-Waxler, 2014) . Thus, as an exploratory aim with no a priori hypotheses, we examined whether the interaction between parental directing and ANS activity in the prediction of adolescent peer adjustment differed by sex.
Method Participants
Families participated in a longitudinal study examining family functioning and youth development from childhood to adolescence (as part of the Family Stress Study). Data for the current study comes from Time 4 (T4) and Time 5 (T5; data collected in 2012-2013 and 2013-2014, respectively) . At the first wave (data collected in 2005), participants were recruited from elementary schools in the Southeastern United States. Eligibility criteria included children in second or third grade from two-parent homes (cohabiting for at least 2 years given the focus on family functioning) and no diagnosis of attention-deficit/hyperactivity disorder, developmental delays or a chronic illness (for additional information see El-Sheikh, . Because of a 5-year lag between the third and fourth waves of data collection and the loss of participants (e.g., families relocated), additional families were recruited at T4 to participate from the same school systems as the original sample; the same inclusion/exclusion criteria were applied.
At Time 1 (T1), 251 children participated. Of those who participated at T1, 79% (N ϭ 199) participated at T4. Six participants did not have data for any of the primary study variables at T4 and were excluded, yielding 193 participants (91 boys, 102 girls; 64% European American [EA] and 36% African American [AA]; M age ϭ 15.78 years, SD ϭ .81). The subsample of participants recruited at T4 yielded an additional 53 adolescents (25 boys, 28 girls; 74% EA, 26% AA; M age ϭ 15.83 years, SD ϭ .78). Thus, the final sample for the current study included a total of 246 adolescents (116 boys, 130 girls; 66% EA, 34% AA; M age ϭ 15.79, SD ϭ .80) at T4 and 226 adolescents (102 boys and 124 girls; 67% EA, 33% AA; M age ϭ 16.77, SD ϭ .78) at T5; a 92% retention rate.
T tests were conducted to examine potential differences between the original sample and the new subsample of participants at T4, as well as between T4 participants who did and did not return at T5. Compared to the new T4 subsample, the original sample reported higher scores on friends' deviant behavior at T5 (M ϭ 7.63, SD ϭ 7.21; M ϭ 4.70, SD ϭ 3.89, respectively; t ϭ 3.62, p Ͻ .001). There were no differences on primary study variables between participants who did and did not return at T5.
According to their income-to-needs ratio (annual family income divided by federal poverty threshold for a given family size; U.S. Department of Commerce, 2013), families were from a wide range of socioeconomic backgrounds. At T4 and T5, 14% to 28% of families lived near or below the poverty line (ratio Յ2); 19% to 22% were lower middle class (ratio Ͼ2 and Ͻ3); and 36% to 46% were middle class (ratio Ն3). For the remainder of the paper, T4 of the longitudinal study will be referred to as T1 and T5 will be referred to as T2.
Procedures
The study was approved by the university's institutional review board. At both waves, adolescents and parents visited the university laboratory where assent and consent were obtained. At T1, adolescents participated in a laboratory session during which their physiological responses were measured. Electrodermal activity was collected using two disposable silver/silver-chloride (AgAgCL) electrodes (1[1/2]Љ ϫ 1Љ foam, 0% chloride gel) placed on the palm (thenar and hypothenar eminences) of the nondominant hand. Heart rate variability data were collected with disposable Ag-AgCl electrodes (1[1/2]Љ foam sensor, 7% chloride gel) using a modified lead-II configuration, in which electrodes were placed on the right clavicle and lower left and right ribs (Berntson et al., 1997) . Electrodes were placed by trained graduate and undergraduate research assistants of the same sex as the participant. Physiological assessments were collected during a 3-min resting period (baseline assessment) during which adolescents were asked to sit quietly. This was followed by the star-tracing task, in which participants had three minutes to trace the outline of a star using only the reflection of the star through a mirror as a guide (LaFayette Instrument Company, Lafayette, IN). This task is an established problem-solving task, requiring cognitive effort and often inducing frustration due to the difficulty of the reverse properties from using a mirror image and the time limit, and has been used to elicit physiological reactivity in other studies (e.g., Allen & Matthews, 1997; Erath et al., 2009 ). Adolescents and parents completed questionnaires in separate rooms to protect confidentiality. At T2, adolescents and parents visited the lab; only adolescent reports of peer adjustment were used from this wave. Of note, measures of parental directing and peer adjustment were first assessed during the fourth wave (referred to as T1) of the longitudinal study.
Measures
Parental directing of friendships (T1). Mothers reported their directing behaviors using 10 items adapted from the Mediating subscale of Mounts (2002 Mounts ( , 2007 Parental Management of Peers Inventory. Items assessed parental guiding and prohibiting of friendships based on their preferences about peers' behaviors (e.g., "I talk with my child about the pros and cons of hanging out with certain people;" "I influence my child's selection of friends;" "If my child's friends do things that I don't approve of, then my child stops being friends with them;" "I tell my child if I don't want him/her to hang around with certain friends;" "I let my child know who he/she should be friends with"), which were rated on a 6-point scale (1 ϭ strongly disagree to 6 ϭ strongly agree). Prior studies by Mounts (2004 Mounts ( , 2007 have examined these items (in addition to parental support items) together as part of the Mediating subscale, which yielded high reliability. Additionally, these 10 items loaded onto a single factor, with factor loadings ranging from .40 to .70 (all ps Ͻ .001), and were internally consistent in a prior study ) and the present study (␣ ϭ .79 ). This document is copyrighted by the American Psychological Association or one of its allied publishers.
ANS activity (T1).
Data acquisition for SCL and RSA followed standard guidelines using a Bioamp data acquisition system (MindWare Technologies, Inc., Gahanna, OH). SCL (units ϭ microsiemens or S) and RSA [units ϭ natural logarithm of milliseconds squared or ln (ms) 2 ] were quantified in 1-min intervals using MindWare Technologies EDA and HRV analysis software, respectively. RSA scores were quantified using the spectral analysis method (Berntson et al., 1997) . Reactivity was computed by subtracting average levels (across three minutes) of SCL or RSA at baseline from average levels of SCL or RSA during the star-tracing task. For SCLR, higher scores reflect increases in SCL from baseline to stress task. For RSAR, lower scores reflect RSA withdrawal (lower levels during task vs. baseline), or higher arousal, and higher scores reflect RSA augmentation (higher levels during task vs. baseline), or lower arousal. Consistent with the law of initial values (e.g., Geenen & van de Vijver, 1993) , the range and direction of reactivity may depend on initial baseline levels. To examine reactivity to challenge specifically (independent of baseline levels), we controlled for baseline SCL or RSA.
Friends' deviant behavior (T1 and T2). Adolescents completed a modified version of the Peer Behavior Inventory (PBI; Prinstein, Boergers, & Spirito, 2001 ). The PBI was developed from prior established and reliable measures of peer behaviors (Dishion et al., 1991; Fergusson & Horwood, 1996) . Eleven items about friends' deviant behavior (e.g., How many of your friends . . . "Ruined or damaged other people's things on purpose?" or "Have gotten drunk?") were rated on a 5-point scale (0 ϭ never do this to 4 ϭ very often); ␣ ϭ .83 at T1 and T2. This measure was adapted so that items focused on friends more generally rather than a best friend.
Peer rejection (T1 and T2). Adolescents completed the Peer Rejection and Peer Acceptance scales of the Peer Social Skills measure (Dishion & Kavanagh, 2003) , which has demonstrated reliability among adolescents (ages 12 to 17 years; Bullock & Dishion, 2002; Piehler, n.d.) . Items were rated on a 5-point scale (1 ϭ very few to 5 ϭ almost all). Items from the Peer Acceptance (e.g., percentage of peers at school/in the neighborhood were friendly toward you; two items) scale were reverse-scored and averaged with items from the Peer Rejection scale (e.g., percentage of peers at school/in the neighborhood were unfriendly toward you; two items) so that scores reflect overall peer rejection. The two scales were correlated at T1 and T2 (r ϭ .53, p Ͻ .001; r ϭ .36, p Ͻ .001, respectively); ␣s ϭ .79 and .77, respectively. Controls (T1). Several variables were included as covariates given their associations with parenting, ANS parameters, or peer adjustment, including: adolescent sex (0 ϭ girl, 1 ϭ boy), race/ ethnicity (0 ϭ EA, 1 ϭ AA), and income-to-needs ratio. Adolescent's own deviant behavior, assessed via the Rule-Breaking scale of the Youth Self-Report form (␣ ϭ .83; Achenbach, 1991) , was included as a covariate in the models examining friends' deviant behavior.
Plan of Analysis
Four scores, one value each for SCLR and RSAR and two values for adolescent deviant behavior, were winsorized and recoded as the next lowest or highest observed value within 4 SDs to reduce outlier effects (Wilcox, 2005) . Missing data ranged from 7 to 42% (see Table 1 ), with the latter for SCLR due to an unusual electrode malfunction. Path models were fit in AMOS (Arbuckle, 2012) and full information maximum likelihood estimation was used to handle missing data (Acock, 2005) . To further address missing data, several variables were examined as potential causes of missingness. "Saturated correlates" models (Graham, 2003) were fitted to include biological mother status (0 ϭ not biological mother, 1 ϭ biological mother) and mother participation (0 ϭ did not participate, 1 ϭ participated) as auxiliary variables because these variables were substantially related to missingness on parental directing, r ϭ .36, p Ͻ .001 and T2 indices of peer adjustment (rs ϭ .55, ps Ͻ .001), respectively.
To test whether ANS reactivity moderated the association between parental directing and peer adjustment over time, all continuous demographic and predictor variables were mean-centered for analyses. Separate models were fitted for each ANS parameter and each outcome. In the path models, demographic variables (e.g., sex, ethnicity, socioeconomic status) were allowed to predict primary study variables, including T1 peer adjustment, parental directing, baseline SCL or RSA, SCLR or RSAR, and the interaction of directing with SCLR or RSAR. These primary study variables were then allowed to predict T2 peer adjustment. Models This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
examining friends' deviant behavior also controlled for adolescent's own deviant behavior. Auxiliary variables were allowed to covary with the control variables and the residuals of the predictors and outcomes. Exploratory analyses were conducted to examine sex differences among these associations. To clarify the pattern of associations, we tested simple slopes for significant interactions using the Preacher, Curran, and Bauer (2006) interaction utility. Simple slopes represent the association between parental directing and peer adjustment at lower (Ϫ1 SD) and higher (ϩ1 SD) levels of the continuous ANS parameters.
Results

Preliminary Analyses
Descriptive statistics and correlations are presented in Table 1 . As shown in Table 1 , parental directing, RSAR, and SCLR were not correlated with each other or with indices of peer adjustment. Among the peer adjustment indices, friends' deviant behavior and adolescents' peer rejection were relatively stable from T1 to T2 and were modestly correlated with each other at T2 only. Among control variables, income-to-needs ratio (not shown in Table 1 ) was correlated with higher levels of baseline SCL, r ϭ .25, p Ͻ .01. Further, higher baseline RSA and SCL were associated with more RSA withdrawal, and higher baseline SCL was correlated with decreased SCL from baseline to challenge task. Adolescents' own deviant behavior was positively correlated friends' deviant behavior at T1 and T2 (rs ϭ .48 and .30, ps Ͻ .001, respectively) and peer rejection at T1, r ϭ .15, p Ͻ .05.
Additionally, t tests were conducted to examine sex and race/ ethnicity differences, and findings revealed that compared with EAs, AAs were from lower income-to-needs homes (M AA ϭ 1.90, SD ϭ 1.22; M EA ϭ 2.65, SD ϭ 1.28; t ϭ 4.31, p Ͻ .001), had higher baseline RSA (M AA ϭ 7.13, SD ϭ 1.26; M EA ϭ 6.79, SD ϭ 1.07; t ϭ Ϫ2.08, p Ͻ .05), lower baseline SCL (M AA ϭ 5.89, SD ϭ 4.20; M EA ϭ 10.25, SD ϭ 4.75; t ϭ 5.04, p Ͻ .001), and lower levels of parental directing (M AA ϭ 2.49, SD ϭ .56; M EA ϭ 2.68, SD ϭ .39; t ϭ 2.49, p Ͻ .05). No sex differences emerged.
Predicting Friends' Deviant Behavior
Directing ؋ SCLR. The model was a good fit to the data, 2 (3, N ϭ 246) ϭ 5.05, p ϭ .17; 2 /df ratio ϭ 1.68; comparative fit index (CFI) ϭ .99; root mean square error of approximation (RMSEA) ϭ .05, p ϭ .39, 90% confidence interval (CI) [.00, .13], explaining 34.1% of the variance in friends' deviant behavior. Adolescents' own deviant behavior was associated with higher levels of friends' deviant behavior at T2 (B ϭ .03, SE ϭ .01, ␤ ϭ .17, p Ͻ .05). Controlling for demographic variables (not shown) and adolescent's own deviant behavior (not shown), friends' deviant behavior at T1 was a significant predictor of friends' deviant behavior at T2 (see Table 2 ). Main effects of parental directing of friendships and SCLR did not emerge. Central to our investigation, SCLR moderated the prospective association between parental directing of friendships and friends' deviant behavior and explained 7.0% of the unique variance in friends' deviant behavior, which was determined by taking the difference between the variance explained in the models with and without the interaction term. Tests of simple slopes revealed that directing predicted decreases in friends' deviant behavior at low levels of SCLR (B ϭ Ϫ.49, SE ϭ .12, p Ͻ .001), but not high levels of SCLR (B ϭ .26, SE ϭ .15, p ϭ .08). As shown in Figure 1 , at low levels of parental directing, friends' deviant behavior was higher at low levels of SCLR but lower at high levels of SCLR. Conversely, at high levels of parental directing, friends' deviant behavior was lower at low levels of SCLR but higher at high levels of SCLR.
Directing ؋ RSAR. The model fit the data, 2 (3, N ϭ 246) ϭ 3.23, p ϭ .36; 2 /df ratio ϭ 1.08; CFI ϭ 1.00; RMSEA ϭ .02, p ϭ .60, 90% CI [.00, .11], and explained 31.9% of the variance in friends' deviant behavior. Adolescents' deviant behavior predicted friends' deviant behavior at T2 (B ϭ .03, SE ϭ .01, ␤ ϭ .14, p Ͻ .05). The autoregressive effect of friends' deviant behavior was significant and parental directing predicted decreases in the level of friends' deviant behavior over time (see Table 2 ). Further, RSAR moderated this association and explained 3.2% of the unique variance in friends' deviant behavior. Specifically, directing predicted decreases in friends' deviant behavior at lower levels of arousal reflected in RSA augmentation (B ϭ Ϫ.52, SE ϭ .13, p Ͻ .001), but not at higher levels of arousal reflected in RSA withdrawal (B ϭ .07, SE ϭ .11, p ϭ .52). As shown in Figure 2 , at low levels of parental directing, friends' deviant behavior was higher for RSA augmentation compared to RSA withdrawal. In contrast, at high levels of parental directing, friends' deviant behavior was lower for RSA augmentation compared to RSA withdrawal.
Predicting Peer Rejection
Directing ؋ SCLR. This model was a good fit to the data, 2 (3, N ϭ 246) ϭ 3.65, p ϭ .30; 2 /df ratio ϭ 1.22; CFI ϭ 1.00; RMSEA ϭ .03, p ϭ .55, 90% CI [.00, .11], explaining 35.8% of the variance in peer rejection. The autoregressive effect of peer rejection was significant (see Table 2 ). Additionally, SCLR moderated the prospective association between directing and peer Figure 3 , at low levels of parental directing, peer rejection was higher at low but not high levels of SCLR. At high levels of parental directing, peer rejection scores were lower at low SCLR compared to high SCLR. Directing ؋ RSAR. Model fit to the data was good, 2 (3, N ϭ 246) ϭ 1.66, p ϭ .65; 2 /df ratio ϭ .55; CFI ϭ 1.00; RMSEA ϭ .00, p ϭ .82, 90% CI [.00, .09]. This model explained 35.1% of the variance in peer rejection. As shown in Table 2 , the autoregressive effect was significant. Further, RSAR moderated the association between directing and peer rejection, which explained 2.6% of the unique variance in peer rejection. Follow-up analyses revealed that directing predicted decreases in peer rejection at low levels of arousal reflected in RSA augmentation (B ϭ Ϫ.50, SE ϭ .17, p Ͻ .01) but not high levels of arousal reflected in RSA withdrawal (B ϭ .17, SE ϭ .15, p ϭ .24). As shown in Figure 4 , at low levels of parental directing, peer rejection was higher for RSA augmentation compared to RSA withdrawal. In contrast, at high levels of parental directing, peer rejection was lower for RSA augmentation compared to RSA withdrawal.
Exploratory Analyses
Exploratory analyses were conducted to test whether associations differed by sex. Three 3-way interactions emerged to predict peer adjustment over time. Specifically, Directing ϫ SCLR ϫ Sex predicted friends' deviant behavior (B ϭ .18 This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Tests of simple slopes revealed that directing was associated with decreases in friends' deviant behavior for boys who exhibited low SCLR (B ϭ Ϫ.80, SE ϭ .16, p Ͻ .001; Figure 5 ) and RSA augmentation (B ϭ Ϫ.85, SE ϭ .16, p Ͻ .001; Figure 6 ). No association emerged among boys who exhibited high SCLR (B ϭ .33, SE ϭ .23, p ϭ .15). However, boys who exhibited RSA withdrawal reported increases in friends' deviant behavior (B ϭ .53, SE ϭ .21, p Ͻ .05), which was unexpected. No associations emerged for girls across levels of SCLR and RSAR. Further, directing was associated with decreases in peer rejection among boys who exhibited RSA augmentation (B ϭ Ϫ.52, SE ϭ .22, p Ͻ .05) but not RSA withdrawal (B ϭ .40, SE ϭ 28, p ϭ .15; Figure  7 ). No association emerged for girls at levels of RSA augmentation or withdrawal.
Among boys, at low levels of parental directing, friends' deviant behavior was higher for low SCLR and RSA augmentation compared to high SCLR and RSA withdrawal, respectively. In contrast, at high levels of parental directing, friends' deviant behavior was lower for low SCLR and RSA augmentation compared to their counterparts. Similarly, at low levels of parental directing, peer rejection was higher among boys exhibiting RSA augmentation compared to RSA withdrawal. However, at high levels of parental directing, peer rejection was lower among boys exhibiting RSA augmentation compared with their counterparts.
Discussion
To clarify the variability in youth peer outcomes associated with parental directing of friendships, the present study investigated whether sympathetic and parasympathetic reactivity to a challenge task moderated the prospective association between parental directing and peer adjustment. A multimethod, multiinformant longitudinal design was employed to test our aims. Supportive of our hypotheses, ANS reactivity moderated the association between parental directing and peer adjustment, such that directing predicted decreases in friends' deviant behavior and adolescents' peer rejection at lower levels of ANS arousal (i.e., low SCLR or RSA augmentation) in response to a frustrating lab-based challenge.
ANS underarousal in response to a challenging or stressful situation may reflect insufficient internal cues that otherwise promote awareness and engagement (Beauchaine, 2001; Porges, 2007) . Low arousal may also contribute to engagement in risky behaviors in an attempt to increase levels of arousal to more normative levels (Raine, 2002) . In the absence of parental directing of friendships, physiologically underaroused adolescents may be less likely to avoid risky activities or peers and may, therefore, attract or affiliate with deviant peers and encounter more peer rejection. Supportive of this notion, we found that low levels of directing predicted the highest levels of friends' deviant behavior and adolescents' peer rejection over 1 year at low levels of arousal reflected in low SCLR and RSA augmentation. These findings corroborate the results of another study in which young adolescents with the lowest levels of friendship support and positive peer Figure 7 . The association between T1 parental directing and T2 peer rejection by low (Ϫ1 SD) and high (ϩ1 SD) SCLR among girls and boys. See the online article for the color version of this figure. This document is copyrighted by the American Psychological Association or one of its allied publishers.
affiliations were those with low parental directing and lower SCLR to peer-evaluative stress . Further, findings are consistent with results from a prior study utilizing the same sample (Hinnant et al., 2016) , in which high levels of permissive parenting were concurrently associated with more deviant peer affiliations among adolescents exhibiting cardiac (preejection period) and electrodermal sympathetic underarousal to a challenge task (i.e., star tracing). Thus, lower levels of parental control-assessed broadly and within the peer domain-predict more social problems at low levels of ANS arousal in response to challenge. Yet, higher parental directing reduced adolescents' reports of friends' deviant behavior and their perceptions of peer rejection over time at lower levels of ANS arousal in response to challenge. Notably, these findings are consistent with findings from Tu et al. (2014) , in which higher levels of parental directing predicted better friendship quality and more positive peer affiliations over time at low levels of SCLR to peer-evaluative stress. Similar patterns of associations have also been found in other studies examining Parenting ϫ Child interactions. For instance, parental behavioral control reduced problem behaviors among youth who exhibited temperamental disinhibition or impulsivity, as well as delinquency and low self-control (Kuhn & Laird, 2013; Stice & Gonzales, 1998; Tilton-Weaver et al., 2013) . Parental control in the form of directing may reduce friends' deviant behavior and peer rejection (and promote more positive dimensions of peer relationships) by helping underresponsive youth avoid deviant peer affiliations and risky situations that expose their risk-prone stress responses. Developing relationships with more prosocial peers can provide these youth with a positive socialization context in which they may experience more support from their peers as well as more social and emotional skill building opportunities (Parker et al., 2006) .
Although the present study and a prior study found that parental control via directing predicted better peer adjustment among adolescents with low levels of ANS arousal, other studies have found that negative parenting may increase vulnerability among youth with low ANS arousal. For instance, a stronger association linking harsh parenting and externalizing symptoms emerged when SCLR to cognitive (i.e., star tracing) and social (i.e., interadult argument) tasks were low (Erath et al., 2009 ; see also Kochanska et al., 2015 and Kochanska et al., 2016) ; although longitudinal evidence is somewhat inconsistent (e.g., Erath, El-Sheikh, Hinnant, & Cummings, 2011) . Further, parental socialization of disengagement coping (e.g., behavioral and cognitive avoidance of problems) was associated with an increased risk for disengagement coping responses among young adults who exhibited RSA augmentation to a noninterpersonal task (Abaied et al., 2014) . The risk of ANS underarousal has also been documented in other stress contexts, such as peer victimization (Erath, Su, & Tu, 2016; Gregson, Tu, & Erath, 2014; Wagner & Abaied, 2015) . Collectively, findings from these studies suggest that nonnegative parental control may reduce risk, whereas negative parenting and other adverse social contexts may increase risk among underaroused youth. The findings of this study and prior studies are consistent with biopsychosocial perspectives focused on biological vulnerabilities via ANS underarousal (e.g., Scarpa, 2015) .
Results show a cross-over pattern, such that adolescents reported the least peer problems at low levels of ANS arousal and high levels of parental directing and the most peer problems at low levels of ANS arousal and low levels of parental directing. In contrast, parental directing was not associated with peer outcomes at higher levels of ANS arousal. Youth with higher ANS arousalhigher SCLR or RSA withdrawal-may have less need for parental directing due to their stronger physiological responsiveness to environmental challenges. It is important to note, however, that levels of peer adjustment were not necessarily meaningfully different at high (or low) levels of parental directing and low compared to high levels of ANS arousal. Rather, the interaction effects reveal that the association between parental directing and peer adjustment is stronger at lower levels of ANS reactivity compared to higher levels of ANS reactivity, but do not test for significant differences in peer adjustment at high (or low) levels of parental directing.
Although findings from the present study are consistent with some biopsychosocial perspectives focused on biological vulnerabilities (e.g., low SCLR, RSA augmentation), our findings are inconsistent with other biopsychosocial perspectives, namely Biological Sensitivity to Context and Differential Susceptibility (Ellis et al., 2011) . These latter frameworks propose that high reactivity (e.g., high SCLR, RSA withdrawal) reflects sensitivity or susceptibility to the environment, such that these youth experience the "best" outcomes in nonadverse contexts and the "worst" outcomes in adverse contexts (Ellis et al., 2011) . It is possible that the challenge task used in the present study did not elicit levels of reactivity that might reflect the high levels of arousal characteristic of biological sensitivity or susceptibility. Although several studies are supportive of the biological sensitivity/susceptibility pattern (e.g., Diamond, Fagundes, & Cribbet, 2012; Obradović, Bush, & Boyce, 2011) , the findings from the present study, as well as some evidence from other studies (e.g., Abaied et al., 2014; Erath et al., 2016; Gregson et al., 2014; Kochanska et al., 2015 Kochanska et al., , 2016 Tu et al., 2014) , suggest that ANS underarousal may also operate to produce a similar pattern of associations. Indeed, psychophysiological perspectives and empirical evidence have revealed that very high and very low levels of ANS arousal may indicate dysregulation and contribute to problematic outcomes (for more information see Beauchaine, 2001; Murray-Close, 2013; Porges, 2007) , and thus these findings taken together support the possibility of nonlinear associations. Further, the tasks used to elicit physiological reactivity, as well as the environmental contexts (e.g., negative, positive; family, peer) and outcomes (e.g., social, behavioral, emotional) of interest are important to consider for the interpretation of findings (Obradović et al., 2011) .
Exploratory analyses investigating sex differences provided stronger evidence that parental directing predicted better peer adjustment particularly among boys who exhibited low levels of ANS arousal to a challenge task (i.e., low SCLR, RSA augmentation) as compared to their counterparts with high levels of ANS arousal and girls (regardless of ANS arousal). One potential explanation for this finding is that compared with girls or physiologically aroused boys, physiologically underaroused boys are more vulnerable to engaging in problem behaviors and affiliating with deviant peers (Murray-Close, 2013) . Somewhat unexpectedly, we also found that parental directing was associated with increases in friends' deviant behavior at higher levels of arousal reflected in RSA withdrawal only. One possible explanation for this positive association is that boys who exhibit higher ANS arousal to challenge (i.e., RSA withdrawal), which is considered a This document is copyrighted by the American Psychological Association or one of its allied publishers.
"normative" response to challenge, may be less involved in risky behaviors compared to their counterparts with lower ANS arousal. Thus, parental directing may be less necessary for these adolescent boys, and parents' efforts to direct their friendships may yield unintended outcomes. Further, given some evidence that parents are more involved in girls' than boys' peer relationships (TiltonWeaver & Galambos, 2003; Way & Greene, 2005) , parental directing of friendships for boys with relatively high ANS arousal may be especially atypical. However, these analyses were exploratory and findings for RSA withdrawal are inconsistent with results from our primary aims. Thus, interpretations about sex differences should be considered with caution given the relatively inconsistent evidence of sex differences in the parenting by ANS reactivity literature (e.g., Erath et al., 2009; Hastings et al., 2014) . Given the variability in the literature regarding the direct effect of parental directing, perhaps due to the supportive and intrusive elements (Keijsers et al., 2012; Mounts, 2004; Soenens et al., 2007) as well as the potential differences in types of controlling behaviors (e.g., psychological control, autonomy-support; Soenens et al., 2009 ), it may not be surprising that we did not find main effects of directing on adolescents' peer adjustment. Additionally, the present study did not find direct relations between ANS reactivity and adolescents' peer adjustment, which is not inconsistent with the literature, in which direct associations between physiology and social or behavioral outcomes are typically small or nonsignificant (Abaied et al., 2014; Hastings et al., 2014) . Additionally, studies that have documented direct associations between physiology and youth outcomes have typically focused on externalizing and internalizing problems (e.g., Beauchaine, 2001; Murray-Close, 2013; Scarpa, 2015) , with a limited number of studies examining peer adjustment or friendship outcomes (e.g., Murray-Close, 2013) . However, the present study advances understanding about the conditions under which parental directing may be more or less beneficial, contributing to the growing literature examining the role of ANS reactivity in moderating the effects of family and peer processes on youth adjustment.
The present investigation is not without limitations. The community sample of relatively well-adjusted adolescents may limit the generalizability of findings to adolescents who are at higher risk for peer maladjustment. The present study examined the supportive and intrusive elements of parental management of friendships together. Future studies should consider additional measures of these dimensions of parental directing to better disentangle the elements involved in parental management of peers. Further, considering adolescent reports of parents' directing behaviors would provide an important perspective and help to tap into perceptions of intrusiveness regarding parental involvement. Different informants of parenting behaviors may also uniquely predict youth adjustment outcomes (Mounts, 2007) .
ANS reactivity was examined in response to one challenging task and future studies should carefully consider the type of tasks used to elicit physiological reactivity and the constructs of interest (Obradović et al., 2011) . However, it is noteworthy that the same pattern of associations emerged for SCLR in response to both social and nonsocial challenge tasks (present study), as well as with a sample of younger and older adolescents, respectively. Although investigations of independent indices of ANS reactivity are important, a future direction would be to examine SCLR and RSAR in combination (e.g., Murray-Close, 2013 ). Further, it is possible that the common informant (i.e., adolescent) of friends' deviant behavior and adolescents' peer rejection influenced or inflated the consistency of results across outcomes. The inclusion of peer or sociometric ratings of friends' deviant behavior and adolescents' peer rejection, as well as the consideration of adolescents' rejection sensitivity, in future studies would provide more objective assessments and strengthen the measurement of these peer constructs.
Despite these limitations, the present study extends the literature on the fit between parental control and youth characteristics in the prediction of youth adjustment. Specifically, we tested the interaction between parental directing and ANS reactivity prospectively within the peer domain using an adolescent sample, and included developmentally salient peer outcomes and both branches of the ANS. It is notable that the patterns of associations were similar across the parasympathetic and sympathetic indices. Findings from this study also contribute to the literature on parenting in the peer domain and provide supporting evidence of a new perspective on the protective and vulnerability influence that high versus low parental control, respectively, may have for youth with low levels of ANS arousal.
